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ascription 

urbine, in particular a gas turbine, and a moving b lade 
CROSS REFERENCE TO RELATED APPLICATIONS 

This application claims priority to European application No. 

02023474.6 EP, filed October 21, 2002, and incorporated by reference 
herein in their entirety. 

FIELD OF INVENTION 

The present invention relates to a turbine, in particular a gas 
turbine for generating energy by burning a fuel /air mixture to 
produce a hot gas-; — according to the prccharactcriging clause of 
Claim 1 . 

BACKGROUND OF INVENTION 

Gas turbines in which a hot working medium flows past vanes w ings on 
moving blades in a ring-shaped hot gas channel are generally known. 
These blades are arranged as a ring on the outer perimeter of a 
turbine disc which sits on the rotor of the gas turbine. For fixing 
to the turbine disc, each moving b lade has a fir-tree-shaped foot 
that slots into a corresponding groove running transverse to the 
outer perimeter of the turbine disc. Arranged between the vanco 
wings of the moving b lades and the moving b lade feet connected to 
the turbine disc are platforms running transverse to the moving 
blades that delimit the hot gas channel on its radial internal side. 
To withstand thermal stresses, the platform is exposed to cooling 
fluid, as is the vane w ing : of a moving b lade. 

SUMMARY OF INVENTION 

The object of the present invention is to specify a moving b lade and 
a turbine. 

The object relating to the turbine io achieved according to the 
invention by the features recited in Claim 1. — Beneficial embodiment 3 
of the turbine arc given in the subclaims. 
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The solution provides for each of the baffle cooling elements to be 
formed from two halves that can move independently of one another 
and for means to be provided to ensure that the two halves of the 
baffle cooling elements are automatically pressed close together 
5 owing to centrifugal forces during turbine operation. Splitting the 
baffle cooling element located between two directly adjacent moving 
blades into two halves enables each moving b lade to be slotted 
individually into the moving blade retaining groove with one half on 
the left and one half on the right of the moving b lade foot. Any gap 
10 between the moving halves is automatically closed tight during 

turbine operation as the centrifugal forces press the two halves 
together because of the means provided. 

Hitherto, a single-piece baffle cooling element has usually been 
15 fixed between two directly adjacent platform undersides. To fix 
these baffle cooling elements the platform undersides had stops 
running in the direction of the perimeter of the turbine disc in the 
area of the fronts of the moving b lade feet. The stops extending in 
the direction of the perimeter for the baffle cooling elements ran 
20 transverse to the alignment of the moving b lade retaining grooves. 
This meant that the turbine disc had to be fitted with the moving 
blades and the baffle cooling elements simultaneously. All the 
moving b lades of one ring were first inserted loosely in their 
retaining grooves, then all the baffle cooling elements were added 
25 underneath the platforms so that all the moving b lades together with 
the baffle cooling elements could be pushed fully into the retaining 
grooves simultaneously. The invention removes the need for such 
difficult and time-consuming assembly and disassembly of moving 
blades . 

30 

In a beneficial embodiment the means for pressing the halves 
together comprise inclined friction surfaces on the platform 
underside facing the moving b lade foot on which appropriate sliding 
plates are provided on the halves during turbine operation. The 
3 5 inclines are chosen such that the halves are pressed together under 
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the influence of centrifugal force. Any gap between the halves is 
then closed tight. 

The sliding plates are preferably provided as friction surfaces 
5 which form a sealed curve with the matching friction surfaces. 

In a further beneficial embodiment, leakage losses of cooling fluid 
are reduced if the matching friction surfaces and the sliding plates 
in the matching area form a virtually sealed curve. The cooling 
10 fluid then flows almost entirely through the baffle cooling element 
during turbine operation. 

The moving b lade foot extending in the insertion direction 
preferably has a front section and a back section in which on the 
15 platform underside there is a stud which projects radially inwards 

as an inclined matching friction surface and which extends away from 
the moving b lade foot to the platform edge with reducing height. The 
halves at the matching friction surface therefore move towards one 
another under the effect of centrifugal force. 

20 

An identical effect is achieved in a beneficial development that 
features a plane arranged at an angle to the longitudinal axis along 
the moving b lade foot bordering the platform as an inclined matching 
friction surface. 

25 

A simple sealing arrangement is produced if each of the two halves 
of the baffle cooling elements has a surface that faces the opposite 
half and the two surfaces lie tight against each other under the 
effect of centrifugal force. 

30 

_Tho object relating to the moving blade ia achieved according to 
the invention by the featured recited in Claim 8. — Further beneficial 
cmbodimcnta of the moving blade are given in the oubscquent 
oubclaimo . 

35 

The moving b lade has on its platform underside facing the moving 
blade foot a movable half of a baffle cooling element. During 
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turbine operation the centrifugal effect causes the movable half to 
adopt a defined position on the platform underside. There is some 
free play between the half and the moving b lade which makes it 
easier to install both elements into the rotor of a turbine. In 
5 addition, splitting the baffle cooling element into halves enables 
moving b lades of a ring to be replaced individually without all the 
moving b lades having to be' removed at the same time, as was 
.previously the case. 

10 In a beneficial embodiment the moving blade features a half on both 
sides of the moving b lade foot. Adequate cooling of both sides of 
the platform can therefore be achieved. The baffle cooling element 
is therefore formed from two adjacent halves of two neighboring 
moving b lades . 

15 

The moving b lade foot and/or the platform underside preferably 
comprise inclined matching friction surfaces against which sliding 
plates of one half are pressed tight under the effect of centrifugal 
force. On the matching friction surface the half moves to its 
20 operating position under the effect of the centrifugal force that is 
present during turbine operation. The half lies tight against the 
platform underside with the result that leakage losses are reduced. 

Particularly beneficial is a development in which the inclination of 
25 the matching friction surfaces is such that under the effect of 
centrifugal force the half moves away from the moving b lade foot. 
Directly adjacent moving halves of two directly adjacent moving 
blades are then pressed together under the effect of centrifugal 
force so that any gap between them is sealed tight. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is described below with reference to the drawings, in 
which: 

35 Fig. 1 shows a part-sectioned side view of a gas turbine, 
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Fig. 2 shows a sector-shaped section of a turbine disc with 
fir-tree-shaped moving b lade retaining grooves and 

Fig. 3 shows a moving b lade with halves arranged on both sides. 

5 

DETAILED DESCRIPTION OF INVENTION 

Fig. 1 shows a part-sectioned side view of a gas turbine 1 as a 
schematic diagram. The gas turbine 1 has a casing 2 in which a rotor 
4 is mounted on a rotary bearing around the axis of rotation 3 . With 

10 reference to Fig. 1, an intake chamber 4a is located on the left 
side of the rotor, which is followed by a compressor 6 into which 
cooling air 5 is drawn and compressed. Located downstream of the 
compressor 6 is an annular combustion chamber 7 that has a burner 8 
on its outer end. In the burner 8 the compressed cooling air 5 from 

15 the compressor 6 is mixed with a fuel and burnt in the combustion 
space of the annular combustion chamber 7 to produce a hot gas 9. 
The hot gas 9 flows along an adjoining ring-shaped hot gas channel 
10 past several turbine stages 11, each of which is formed from a 
fixed blade vane ring arranged in the hot gas channel 10, each fixed 

20 blade v ane ring being followed by a moving blade ring. The fixed 
blades v anes 12 of the fixed blade v ane ring are attached to the 
casing 2 of the gas turbine 1, and the moving b lades 13 of the 
moving b lade ring are attached to a ring-shaped turbine disc 16 
mounted permanently on the rotor 4. 

25 

By means of the moving b lades 13 the energy of the hot gas 9 is 
converted into the rotational energy of the rotor 4. The rotor 4 
drives a generator (not shown) . The compressor 6 is also driven by 
the rotor 4 . 

30 

Fig. 2 shows a sector-shaped section of the turbine disc 16 which 
forma a coaxial ohaft chamfer 17 . The moving blade retaining groove 
18 formed in the radial direction is fir-tree-shaped in cross- 
section and runs transverse to the outer perimeter. Moving bladco 
35 Blades can be slotted into the moving b lade retaining grooves 18. 

For this purpose, the moving b lades have a foot 19 corresponding to 
the moving blade retaining groove 18. 
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Fig. 3 shows a perspective drawing of a moving b lade 13 with baffle 
cooling elements 22 arranged -on both sides of the moving b lade foot 
19. The baffle cooling elements 22 are each formed from two halves 
5 20, 21, with only one half 20, 21 being shown in Fig. 3 on either 
side of the moving b lade foot 19. Consequently, to the right of the 
moving b lade foot 19 underneath the right side of a platform 23 the 
left half 20 of the baffle cooling element 22 is shown, and to the 
left of the moving blade foot 19 underneath the left side of the 
10 platform 23 the right half 21 of the baffle cooling element 22 is 

shown. Along its radial longitudinal axis 14 the moving b lade 13 has 
a foot 19, the platform 23 running transverse to it and a vane w ing 
24. 

15 On the radial internal platform underside 25 there are studs 28, 29 
projecting radially inwards in the front section 26 and in the rear 
section 27. These extend from the moving b lade foot 19 in the 
direction of the side platform edge 30. The studs 28, 29 are 
inclined so that the height they project from the moving b lade foot 

20 19 reduces towards the edge of the platform 30. A tangent 15 

perpendicular to the longitudinal axis 14 and to the radius of the 
rotor 4 therefore forms an acute angle a with the studs 28, 29 
running towards the edge of the platform 30. The sides of the studs 
28, 29 facing the turbine disc 16 are formed as matching friction 

25 surfaces 31. 

A further matching friction surface 33 runs along the moving b lade 
foot 19 between this and the platform underside 25. The matching 
friction surface 33 also forms an acute angle P with the 
30 longitudinal axis 14. 

The side of the moving blade foot 19 not shown in Fig. 3 is formed 
in the same way. 

35 The two halves 20, 21 each comprise sliding plates 32, 36 and a 
baffle cooling plate 34 with cooling openings 35 shown here only 
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schematically. The sliding plates 32, 36 are arranged as friction 
surfaces on the outer perimeter of the halves 20, 21. 

The. right half 21 of the baffle cooling element 22 shown in Fig. 3 
5 on the left of the moving blade 13 is formed approximately as a 
mirror image of the left half 20. 

In the assembled state, the elements 13, 20, 21 lie adjacent to one 
another. The baffle cooling plates 34 extend into the recesses that 

10 are formed on the platform underside 15 between the front stud 28 

and the back stud 29. The sliding plates 32, 36 of the halves 20, 21 
then lie adjacent to the matching friction surfaces 31, 33 of the 
moving b lade 13, with the baffle cooling plates 34 following the 
curve of the platform underside 25 at a certain distance. 

15 During operation of the gas turbine 1 the rotor 4 turns and with it 
the moving b lades 13 located on the turbine discs 16. The 
centrifugal forces' acting on the two halves 20, 21 located one each 
under the platforms 23 of two neighboring moving b lades 13 press 
these radially outwards. The studs 28, 29 act as matching friction 

20 surfaces 31 for the moveable halves 20, 21. Because of the 

inclination of the studs 28, 29, the halves 20, 21 of a baffle 
cooling element 22 move towards the side platform edge 3 0 and 
therefore towards one another. 

25 * +The matching friction surfaces 3 3 support this movement of the 

halves 20, 21. Under the effect of centrifugal force their sliding 
plates 26 slide radially outwards and thereby push the halves 20, 21 
away from the moving plate foot 19. 

30 In turbine operation the two halves 20, 21 of a baffle cooling 
element 22 that form a pair lie tight against each other. Two 
platform undersides 25 of two directly adjacent moving b lades 13 are 
therefore separated from a coolant supply by a virtually sealed 
curve so that the coolant used can essentially only flow through the 

35 baffle cooling openings 35 to the platforms 23. Leakage losses are 
thus largely prevented. 
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The sealed curve runs along the matching friction surfaces 31, 36 of 
two adjacent moving b lades 13 against which the two tightly pressed 
halves 20, 21 of a baffle cooling element 22 also sit tight with 
their sliding plates 32, 36. 



2002P14579US substitute spec - marked up version 



9 



Abstract 

The invention rclatco to a A turbine (1) with a rotational ly 
symmetrical rotor (4) oh rotary bearings which has on its outer 
5 perimeter moving blade retaining grooves running transverse to the 
outer perimeter and set at the same angular distance from one 
another, having a moving blade (13) that has a vane (24) and a 
moving blade foot (19) which corresponds to the moving blade 
retaining groove (18) and which is inserted in one of the moving 

10 blade retaining grooves (18), wherein a platform (23) is located 
between the moving blade foot (19) and the vane (24) and extends 
transverse to the moving blade foot (19) , having a baffle cooling 
element (22) which is located between two directly adjacent moving 
blades (13) between its platforms (23) and the rotor (4) and through 

15 which a cooling fluid can flow to cool the platform (23). It is 

proposed that the baffle cooling elements (22) are each formed from 
two independently moveable halves (20, 21) and that means are 
provided through which the two halves (20, 21) of the baffle cooling 
elements (22) are automatically pressed tight against each other by 

20 centrifugal force during turbine operation. 
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